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Titlg nf the invention 
Glufosinate Tolerant Rice 

5 Field of the invention 

This invention pertains to rice plants, plant material and seeds characterized by ' 
harboring a specific transformation event particularly by the presence of the bar gene 
under control of a CaMV 35S promoter, at a specific location in the rice genome. The 
10 rice plants of the invention combine glufosinate tolerance with optimal overa.l 
agronomic performance, genetic stability and adaptability to different genehc 
backgrounds. 

All documents cited herein are hereby incorporated herein by reference. 
Rack ground " f ihp invention 

The phenotypic expression of a transgene in a plant is determined both by the 
structure of the gene itself and by its location in the plant genome. At the same tame 

20 the presence of the transgene at different locations in the genome will mfluence the 
overall phenotype of the plant. The agronomica.ly or industrially successfu. 
introduction of a commercially interesting trai, in a plant by genetic manipulate can 
be a lengthy procedure dependent on different factors. The actual transformafon and 
regeneration of genetically transformed plants are only the first in a series of selectaon 

25 steps which include extensive genetic characterization, breeding, and evaluate ,n 
field trials. 

Rice production is commonly threatened by various weeds. Some of these can be 
highly competitive and in cases of severe infestation can result in yield loss of such 
30 magnitude that it makes the crop economically unattractive. For direct-seeded, 
mechanized rice cultivation typical of temperate production, both cultural pract.ces 
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(e.g. crop rotation, irrigation management) and herbicides are necessary to control 
weeds (Hill etal. 1994). 

The bar gene (Thompson et al, 1987, EMBO J. 6:2519-2523; Deblock et al. 1987, 
5 EMBO J. 6:2513-2518) is a gene encoding the enzyme phosphinothricin acetyl 
transferase (PAT), which, when expresssed in a plant, confers resistance to the ^ 
herbicidal compounds phosphinothricin (also called glufosinate) or bialaphos (see 
also for example US patents, 5,646,024 and 5,561,236) and salts and optical isomers 
thereof. Other genes encoding PAT have been described (see for example: Wohlleben 
10 et al., 1988, Gene 70:25-37; EP 275,957; US 5,276,268; US 5,637, 489; US 
5,273,894). 

The transformation of monocotyledonous plants by electroporation of intact tissue 
capable of forming compact embryogenic callus or compact embryogenic callus 
15 obtained from such tissue is described in US Patent 5,641 ,664. Herein, transformation 
of compact embryogenic callus of rice by electroporation of a bar gene and the 
regeneration of transgenic rice plants is disclosed. 

Transgenic rice plants containing the gus gene with either the bar gene, or the hyg 
20 gene conferring resistance to hygromycin, obtained by the transformation of cells of 
immature rice embryos by bombardment with DNA-coated gold particles have been 
described (Christou et al, 1991 : Biotechnology 9:957). 

Transformation of rice with the bar gene by electroporation of aggregated suspension 
25 cells is described in US Patent 5,679,558. 

However, the foregoing documents fail to teach or suggest the present invention. 
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Summary of thft invention 

The present invention relates to a transgenic, glufosinate tolerant rice plant, cell, - 
tissue or seed, which is charactenzed by one or both of the following charactenst.es: 
5 a) the genormc DNA of the plant, cell, tissue or seed is capable of yielding one or 
more such as at least two, advantageously a. least three, preferab.y at leas, four, for^ 
instance at least five, more preferably six of the restriction fragments or pairs of 
restriction fragments selected from the group of: 

j) one EcoRI fragment with a length between about 1159 and about 1700 bp, 

10 preferably of about 1327 bp; 

ii) one pair of BamHl fragments wherein one has a length between about 805 and 
about 1093 bp, preferably of about 805 bp and the other has a length between 
about 1 700 and about 2140 bp, preferably of about 2,0 kbp; 

iii) one pair of EcoRV fragments wherein one has a length between about 2838 and 
15 about 4507 bp, preferably of about 3,8 kbp and the other has a length of more than 

about 5077 bp, preferably of about 12 kbp; 

iv) one HindHI fragment with a length between about 5077 and about 11497 bp, 
preferably of about 5,3 kbp; 

v) one pair of Ncol fragments both with lengths between about 2838 and about 4507 
20 bp, preferably one of about 3,1 kbp and one of about 4,1 kbp; 

vi) one Nsil fragment with a length between about 4749 and about 1 1497 bp, 
preferably of about 5,1 kbp; 

wherein each of the restriction fragments is capable of hybridizing under standard 
stringency conditions, with the about 1327 bp fragment obtainable by EcoRI 
25 digestion of the plasmid having the nucleotide sequence of SEQ ID No 8; and/or, 

b) the genomic DNA of the plant, cell, tissue or seed can be used to amplify a DNA 
• fr agmen,ofbetween290 a nd350b P ,preferablyofabout313bp,usingapolymerase 

chain reaction with two primers having the nucleotide sequence of SEQ ID No 4 and 
SEQ ID No 5, respectively (or includes a DNA fragment of about 290 to about 350 
30 bp, preferab.y of about 31 3 bp amplified using a polymerase chain reaction w.th two 
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primers having the nucleotide sequence of SEQ ID No 4 and SEQ ID No 5, 

respectively). 

The present invention relates to a transgenic, glufosinate tolerant rice plant, cell, • 
tissue or seed, which is characterized in that the genomic DNA of the plant, cell, 

5 tissue or seed is capable of yielding at least one, advantageously at least two or more, 
for instance at least three, preferably at least four, for instance at least five, more ^ 
preferably six of the restriction fragments or pairs of restriction fragments selected 
from the group described above comprising the restriction fragments or pairs of 
restriction fragments described under i), ii), Hi), iv), v) and vi) above, whereby the 

10 selection can include any combination of i), ii), iii), iv), v) and vi) described above. 

The present invention relates to a transgenic, glufosinate tolerant rice plant, cell, 
tissue or seed which .s preferably characterized by both of the characteristics 
described under a) and b) above. 

15 

The invention also relates to the seed deposited at the ATCC under number ATCC 
203352, a plant which is grown from this seed, and cells or tissues from a plant grown 
from this seed. The invention further relates to plants obtainable by propagation of, 
and/or breeding with a rice plant grown from the seed deposited at the ATCC under 
20 number ATCC 203352. 

The invention further relates to plants, seeds, cells or tissues (e.g., rice plants, seeds, 
cells or tissues) comprising herein discussed flanking regions with the 35S-bar gene 
(as herein discussed) therebetween, or plants, seeds, cells, or tissues (e.g., rice plants, 
25 seeds, cells or tissues) comprising a nucleotide sequence which is at least 65%, e.g., at 
least 75%, such as at least 80%, for instance at least 85%, such as at least 90%, for 
example at least 95% or even 97% or 100% similar to a sequence disclosed herein, 
such as the sequence for the flanking region-35S-bar gene-flanking region construct, 
or the insertion region. 
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The invention further relates to a process for cultivating rice plants of the invention as 
described above, more particularly a process which comprises applying a herbic.de 
with glufosinate as an active ingredient to the cultivated rice plants. 

5 1, is believed that the rice plants of the invention, when cultivated according to the 
process described above, which comprises applytng a herbicide with glufosinate as an _ 
active ingredient, display improved growth as compared to untransformed rice of the 
same cultivar (US 5,739,082). Thus, the invention can comprehend a method for 
improving the yield or growth of rice plants 

10 . 
The invention also provides a process for breeding rice which comprises a crossing 

with the rice plants of the invention. 

The invention further provides a process for producing a transgenic cell of a rice plant 
15 or a plant obtained therefrom, which comprises inserting a recombinant DNA 
molecule into a part of the chromosomal DNA of a rice cell characterized by the 
sequence of SEQ ID No 9 and, optionally, regenerating a rice plant from the 
transformed rice cell. 



20 



25 



30 



The invention further relates to a method for identifying a transgenic plant, or cells or 
tissues thereof, which method comprises establishing one or both of the followmg 
characteristics of the genomic DNA of the transgenic plant, or its cells or tissues: 
a) the genomic DNA of the plant, cell, tissue or seed is capable of yielding at least 
three, preferably at least four, for instance at least 5, more preferably, six of the 
restriction fragments or pairs of restriction fragments selected from the group of: 

i) one EcoRI fragment with a length between 1 1 59 and 1 700 bp, preferably 
of about 1327 bp; 

ii) one pair of BamHl fragments wherein one has a length between 805 and 
1093 bp, preferably of about 805 bp and the other has a length between 
1700 and 2140 bp, preferably of about 2,0 kbp; 
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iii) one pair of EcoRV fragments wherein one has a length between 2838 and 
4507 bp, preferably of about 3,8 kbp and the other has a length of more 
than 5077 bp, preferably of about 1 2 kbp; 

iv) one Hindlll fragment with a length between 5077 and 1 1 497 bp, preferably 
5 of about 5,3 kbp; 

v) one pair of Ncol fragments both with lengths between 2838 and 4507 bp, 
preferably one of about 3,1 kbp and one of about 4,1 kbp; 

vi) one Nsil fragment with a length between 4749 and 1 1 497 bp, preferably of 
about 5,1 kbp; 

10 wherein each of the restriction fragments is capable of hybridizing under standard 

stringency conditions, with the 1327 bp fragment obtainable by EcoRJ digestion 
of the plasmid having the nucleotide sequence of SEQ ID No. 8; and/or, 
b) the genomic DNA of the plant, cell, tissue or seed can be used to amplify a DNA 
fragment of between 290 and 350 bp, preferably of about 313 bp, using a 

15 polymerase chain reaction with two primers having the nucleotide sequence of 

SEQ ID No. 4 an SEQ ID No. 5, respectively. 

The invention further relates to a kit for identifying the transgenic plants 
comprising the elite event of the present invention, said kit comprising PCR 
20 probes recognizing the foreign DNA and the 3 ' or 5 ' flanking sequence of 
GAT-OS2, preferably having the nucleotide sequence of SEQ ID No. 4 and 
SEQ ID NO. 5, respectively, for use in the PCR identification protocol. 

Brief descriptio n of the drawings 
25 The following detailed description, given by way of example, but not intended to limit 
the invention to specific embodiments described, may be understood in conjunction 
with the accompanying Figures, incorporated herein by reference, in which: 

Fig. 1. Restriction map obtained after digestion of GAT-OS2 genomic DNA 

30 Loading sequence of the gel analyzed by Southern blot: lane 1, Lambda DNA 
digested with Pstl. lane 2, GAT-OS2 DNA digested with EcoRI, lane 3, GAT-OS2 
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DNA d,gested with BamHl, lane\ GAT-OS2 DNA digested with EcoRV lane 5 
GAT-OS2 DNA digested w.th HindHI, iane 6, GAT-OS2 DNA digested w.th Ncol, 
lane 7, GAT-OS2 DNA d.gested with Nsil, lane 8, non-transgemc nee DNA, lane 9, ■ 
Control plasmid DNA digested with EcoRI. 

5 Fig . 2. PCR a„ alySi s or different lines usin g the GAT-OS2 PGR identifica^ ^ 
pr otoco,. Loading sequence of the gel: lane 1, Secular weight marker (lOObp 
.adder), ianes 2 to 11, DNA samp.es from rice plants compnsing different transgemc 
events, lane 12, DNA from M202 w.ld-type, lane 13, DNA from Bengal w, d-type, 

10 ,ane I 4,nega,ivecontro 1 (water),l a nel 5 ,mo 1 ec U .arwe 1 ghtmar k er(100hpladder). 

description 

The term "gene" as used herem refers to any DNA sequence compnsmg several 
„ operab.y linked DNA fragments such as a promoter and a 5' untranslated reg.on (the 
5 UTR) which together form the promoter region, a codmg region (wh.ch may or 
may not code for a protein), and an untranslated 3' re gl on (3'UTR) compnsmg a 

3'UTR are transcribed mto a RNA which, in the case of a protem encodmg gene ,s 
20 translated into the prote,, A gene may mclude addifonal DNA fragments such as, for 

genome of a plant. 

The term "chimeric" when refemng to a gene or DNA sequence is used to refer to^te 
25 fact that the gene or DNA sequence comprises at .east two functionally relevant DNA 
fragm ents (such as promoter, 5'UTR, coding regton, 3'UTR, intron that ar - 
naturally associated wtth each Cher and origmate, for example, from 
sources. "Foretgn" refemng to a gene or a DNA sequence with respect ^ 



30 that plant species. 
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As used herein the term "transgene" refers to a recombinant DNA molecule as 
incorporated in the genome of a plant. The term "recombinant DNA molecule" ,s used 
to exemplify and thus can .nclude an isolated nucleic acid molecule wh,ch can be 
DNA and wh,ch can be obtained through recombinant or other procedures. Th>s 
5 recombinant DNA molecule usually comprises at least one copy of at least one "gene 
of interest" (e.g. a chimeric gene) which is capable of conferring one or more specific, 
characteristics to the transformed plant. A "transgenic plant" refers to a plant 
comprising a transgene in the genome of all of its cells. 

,o The incorporation of a recombmant DNA molecule in the plant genome typically 
results from transformation of a cel. or tissue (or from another genetic mampulafon). 
. The particular site of incorporation is either due to chance or is at a predetermined 
location (if a process of targeted integration is used). 

,5 The transgene can be characterized by the location and the configuration at the site of 
incorporation of the recombinant DNA molecule in the plant genome. The site ,n the 
plant genome where a transgene has been inserted is also referred to as the "msert,on 
site" or "target site". Insertion of the transgene into the plant genome can be 
associated with a deletion of plant DNA, referred to as "target site deletion". A 
20 "flanking region" or "flanking sequence" as used herein refers to a sequence of at 
least 20 bp, preferably at least 50 bp, and up to 5000 bp of the plant genome whtch ,s 
. located either immediately upstream of and contiguous with or immedrately 
downstream of and contiguous with the transgene. Transformation procedures leadmg 
,o random integration of the transgene will result in transforms with Afferent 
25 flanking regions, which are characteristic and unique for each transformant. When the 
transgene is introduced into a plant through traditional crossing, its insert.on s.te m 
the plant genome, or its flanking regions will generally not be changed. An "msert.on 
region" as used herein refers to the region corresponding to the region encompassed 
by the insertion site (and possible target site deletion), the upstream and the 
30 downstream flanking regions of a transgene in the (untransformed) plant genome. 
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Expression of the transgene ,s used to indite that the ge„e(s) of interest composed 

(. g herbicide to.erance) that were intended to be conferred by the introduce of the 
L^nant DNA molecule - the transforming DNA - used during transfon.at.on 
(on the basis of the structure and function of part or al, of the gene(s) of .uteres.)- 

An event is defined as a (artificia.) genetic locus that, as a resu.t of genetic' 
.an.pu.at.on, carries a transgene compns.ng at .east one copy of a gene of .nteres. 
Tfce typical a„e..c states of an even, are the presence or absence of the transgene An 

> event is characterized phenotyp.cally by the expression of the transgene A the 
genetic level, an event is part of the genetic makeup of a plant. At the molecu ar eve,, 
!„ event is characterized by the restriction map (e.g. as determined by Sou hen, 
blotting) and/or by the upstream and/or downstream flank.ng sequences of the 
transg ene, and/or the modular conf.gurat.on of the transgene. Usual y 

5 ^formation of a plant with a transforming DNA composing at .east one gene 
interest leads to a multitude of events, each of which is umque. 

obta.ned by trans.ormat.on with the same transfornnng DNA, based on t e express, 
20 a „d stability of the transgene and its compat.b.lity with o P t.mal agronom 
characterist.es of the plant composing it. Thus the cnteria for elite event selecUon are 
o„eormore, P referab.ytwoormore,advantageo U s.ya..ofthefo..owing: 

a) That the presence of the transgene does not comprom.se other des.red 
characteristics of the p.ant, such as those re.ating to agronomic performance or 

25 commercial value; . 

b) That the ev,t is characterized by a well defined molecular conf.gurat.on wh.ch s 
stably .nhented and for which appropriate d.agnostic tools for identity control can be 

72 1 gene(s) of .nterest ,n the transgene shows a correct, appropriate and stable 
30 s atia, and te.poral phenotypic expression, both in heterozygous (or hem.zygous) 
d homozygou condition of the event, at a commercally acceptable level .n a range 
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of environmental conditions in which the plants carrying the event are likely to be 
exposed in normal agronomic use; 

It is preferred that the transgene is associated with a position in the plant genome that 
allows introgression into desired commercial genetic backgrounds. 
The status of an event as an elite event is confirmed by introgression of the elite evenly 
in different relevant genetic backgrounds and observing compliance with one, two or 
all of the criteria e.g. a), b) and c) above. 

An "elite event" thus refers to a genetic locus comprising a transgene, which answers 
to the above-described criteria. A plant, plant material or progeny such as seeds can 
comprise the elite event in its genome. 

The "diagnostic tools" developed to identify an elite event or the plant or plant 
15 material comprising an elite event, are based on the specific genomic characteristics 
of the elite event, such as, a specific restriction map of the genomic region comprising 
the transgene and/or the sequence of the flanking region(s) of the transgene. A 
"restriction map" as used herein refers to a set of Southern blot patterns obtained 
after cleaving plant genomic DNA with a particular restriction enzyme, or set of 
20 restriction enzymes and hybridization with a probe sharing sequence similarity with 
the transgene (under specific conditions). Due to the (endogenous) restriction sites 
present in a plant genome prior to incorporation of the transgene, insertion of a 
transgene will alter the specific restriction map of that genome. Thus, a particular 
transformant or progeny derived thereof can be identified by one or more specific 
25 restriction patterns. The conditions for determining the restriction map of an event are 
laid out in a restriction map identification protocol. 

Alternatively, plants or plant material comprising an elite event can be identified by 
testing according to a PCR identification protocol. This is a PCR using primers which 
30 specifically recognize the elite event. Essentially, a set of primers is developed which 
recognizes a) a sequence within the 3' or 5' flanking sequence of the elite event and 
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b, a sequence within the fordgn DNA, which primers amplify a fragment (integration 
fragment) preferably of between 100 and 350 nucieottdes. Preferably, a control 
.ncluded of a set of pnmers winch ampltf.es a fragment within a housing gene . 
of the plant spec.es (preferably a fragment which ts larger than the amphfied 
5 ^ration fragment). The optimal condit.ons for the PGR, inc.uding the sequence of 
the specific primers is specified in a PCR identification protocol. _ 

The term "similarity", for instance, wtth respect to a nucleotide sequence, .s intended 
to indicate a quantitative measure of homology between two sequences. The percent 

10 sequence similarity can be calculated as 

OW - N^lOO/fV, where.n is the total number of non-ident.cal restdues m 
the L sequences when aligned and wherein N re/ is the number of residues in one of 
the sequences. Hence, the DNA.sequence AGTCAGTC will have a sequence 
similarity of 75% with the sequence AATCAATC 

, S fN , = 8- N„,y=2). The invention comprehends nucleic acid molecules and w.th 

„ t leas, 65% e g at least 70%, such as at least 75%, or at least 80K 

sequences having at least CO /o, e.g., <*i ic*»i n , 

97% or 100% similarity with sequences disclosed herein, as well as plants, ce.ls, 
tissues, seeds, and progeny thereof (e.g., rice plants, cel.s, tissues, seeds and progeny 
20 ther eo0 comprise such nuc.e.c ac.d molecules. Alternatively or « 
"similarity" with respect to sequences refers to the number of pos.t.ons wtth .denttcal 
nucleotides divided by the number of nucleotides in the shorter of the two sequences 
wherein alignment of the two sequences can be determined in accordant > w,th the 
Wilbur and Lipmann algonthm (W.lbur and Ltpman, 1 983 PNAS USA 80:726) usmg 
25 a wl „dow size of 20 nucieottdes, a word length of 4 nucleotides, and a gap penalty of 
4 and computer-asststed analysis and interpretation of the sequence data mc.ud.ng 
ahgnment can be conveniently performed ustng programs of the lntelltgenet.es 
Su.te (intelligenetics Inc. CA). Sequences which are "essentially simt.ar have a 
. sequence similarity or identity of at least about 75%, advantageous.y at least about 
30 80%, such as a, leas, about 85%, preferably at least about 90%, especially about 95/., 
such as at least 97%, and especially about 100%. It is clear that when RNA sequences 
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are said to be essentially similar or similar, or have a degree of sequence identity with 
DNA sequences, thymidine (T) in the DNA sequence is considered equal to uracil (U) 
in the RNA sequence. 

The present invention relates to the development of an elite event in rice, GAT-OS2, 
and the plants, plant cells, or plant material derived from this event. Plants comprising ^ 
elite event GAT-OS2 were obtained through transformation with a 1501 bp Pvul- 
HindHI fragment of plasmid pB5/35Sbar (SEQ ID No 8) as described in example 1. 
The recombinant DNA molecule used for generation of this elite event comprises a . 
DNA sequence encoding the enzyme phosphinothricin acetyl transferase and the 35S 
promoter of Cauliflower Mosaic Virus, wherein the sequence encoding 
phosphinothricin acetyl transferase is under the control of the 35S promoter of 
Cauliflower Mosaic Virus (termed the "35S-bar gene"). The 35S promoter has a 
"constitutive" expression pattern in rice (Battraw et al, 1990, Plant Mol Biol 15:527- 
538), which means that it is significantly expressed in most plant cell types, during 
most of the plant life cycle. The expression of the 35S-bar gene in rice plants confers 
resistance to herbicidal compounds phosphinothricin or bialaphos or glufosinate or 
more generally, glutamine synthetase inhibitors, or salts or optical isomers thereof. 

Plants or plant material comprising GAT-OS2 can be identified according to the 
restriction map identification protocol described in Example 3b)(l) herein. Briefly, 
rice genomic DNA is digested with a selection (preferably at least one such as at least 
two, advantageously at least three, or at least four, or at least five such as three to six) 
of the following restriction enzymes: EcoRI, BamHI, EcoRV, HindHI, Ncol, Nsil, is 
then transferred to nylon membranes and hybridized with the aboutl327 bp EcoRI 
fragment of plasmid pB5/35Sbar. It is then determined for each restriction enzyme 
used whether the following fragments can be identified: 

- EcoRI: one fragment of between about 11 59 and about 1700 bp, preferably of about 
1327 bp 
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-BamHI: one fragment of between about 1700 and about 2140 bp, preferably of 
about 2,0 kbp and one fragment of between about 805 and about 1093 bp, 
preferably of about 805 bp 

- EcoRV: one fragment of more than about 5077 bp, preferably of about 12 kbp and 

one fragment of between about 2838 and about 4507 bp, preferably of 

about 3,8 kbp - t 
-Hindlll: one fragment of between about 5077 and about 11497 bp, preferably of 

about 5,3 kbp 

- Ncol: two fragments of between about 2838 and about 4507 bp, preferably one of 

about 4,1 kbp and one of about 3,1 kbp 

- Nsil: one fragment of between about 4749 and about 1 1497 bp, preferably of 

about 5,1 kbp. 

The lengths of the DNA fragments are determined by comparison with a set of DNA 
fragments of known length, particularly the PstI fragments of phage lambda DNA. 
If the plant material after digestion with at least one such as at least two, 
advantageously at least three, preferably at least four, especially with at least 5, more 
preferab.y with all of these restriction enzymes, yields DNA fragments with the same 
length as those described above, the rice plant is determined to harbor elite event 
GAT-OS2. 

Plants or plant material comprising GAT-OS2 can also be identified according to the 
PGR .dentification protocol described in Example 3b)(2) herein. Briefly, rice genomic 
DNA is amplified by PCR using a primer which specifically recognizes a flanking 
sequence of GAT-OS2, particularly the primer with the sequence of SEQ ID No 5, 
and a primer which recognizes a sequence in the transgene, particularly the pnmer 
with the sequence of SEQ ID No 4. Endogenous rice primers are used as controls. If 
the plant material yields a fragment of between about 290 and about 350 bp, 
preferably of about 313 bp, the rice plant is determined to harbor elite event GAT- 
OS2. 
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Plants harboring GAT-OS2 are also characterized by their glufosinate tolerance, 
which in the context of the present invention includes that plants are tolerant to the 
herbicide Liberty™. Tolerance to Liberty™ is defined by the criterium that spraying • 
of the plants in the three to four leaf stage <3V to 4V) with at least 200 grams active 
5 ingredient/hectare (g.a.i./ha), preferably 400 g.a.iVha, and possibly up to 1600 
g.a.i./ha, does not kill the plants. Plants harboring GAT-OS2 can further be ^ 
characterized by the presence in their cells of phosphinothricin acetyl transferase as ' 
determined by a PAT assay (De Block et al, 1987, supra). 

10 Plants harboring GAT-OS2 can, for example, be obtained from seeds deposited at the 
ATCC under number ATCC 203352. Such plants can be further propagated and/or 
used in a conventional breeding scheme to produce more transformed plants with the 
same characteristics or to introduce the elite event of the invention into other cultivars 
of the same plant species. Seeds obtained from these plants contain the elite event 

1 5 stably incorporated into their genome. 

The rice plants of this invention can be cultivated in a conventional way. The 
presence of the transgene ensures that they are tolerant to glufosinate. Therefore, 
weeds in the fields where such rice plants are grown can be controlled by application 

20 of herbicides comprising glufosinate as an active ingredient (such as Liberty ). 



25 



Plants harboring GAT-OS2 are also characterized by having agronomical 
characteristics which are comparable to the following commercially available rice 
varieties in the US: Priscilla, Cypress, Bengal, Cocadrie, Jefferson, Madison, M202, 
M201, M103, Drew, Kaybonnet, Lagrue. The agronomical characteristics of 
relevance are: plant height, strength/stiffness of straw, resistance to lodging, leaf 
morphology (length, width, and angle for flag leaf), time to maturity, floret 
configuration, panicle fertility, complete closure of the hull on the seed, grain size and 
shape, and grain production and yield. 



30 
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It has been observed that the presence of the transgene in this region of the rice plant 
genome, more particularly at this site in the rice plant genome, confers particularly 
interesting phenotypic and molecular characteristics to this event. More specifically, - 
the presence of a transgene at this particular site in the genome results in stable 

5 phenotypic expression of the transgene without significantly compromising any 
aspect of desired agronomic performance of the plant. Thus, the insertion region, _ 
corresponding to SEQ ID No 9, more particularly the insertion site of GAT-OS2 
therein, is shown to be particularly suited for the introduction of a gene(s) of interest, 
such as a herbicide resistance gene, more specifically a gene encoding 

,0 phosphinothricin acetyl transferase under the control of a 35S promoter, particularly 
the Pvul-Hindlll fragment of plasmid pB5/35Sbar. 

A recombinant DNA molecule can be specifically inserted in this insertion region by 
targeted insertion methods. Such methods are well known to those skilled in the art 

15 and comprise, for example, homologous recombination using a recombinase such as, 
but not limited to either FLP recombinase from Saccharomyces cervisiae (US Patent 
5,527,695), the CRE recombinase from Escherichia coli phage PI (published PCT 
application WO 9109957, the recombinase from pSRI of Saccharomyces rouxii 
(Araki et al. 1985, J Mol Biol 182:191-203), or the lambda phage recombination 

20 system such as described in US Patent 4,673,640. 

DNA can be inserted into a plant genome, such as a rice genome by techniques 
including, electroporation methods, bombardment with DNA-coated gold particles or 
biolistic methods, or agrobacterium or polyethylene glycol mediated methods, and the 

25 like 

As used herein "comprising" is to be interpreted as specifytng the presence of the 
stated features, integers, steps or components as referred to, but does not preclude the 
presence or addition of one or more features, integers, steps or components, or groups 
30 thereof. Thus, e.g., a nucleic acid or protein comprising a sequence of nucleotides or 
amino acids, may comprise more nucleotides or amino acids than the actually cited 
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ones, i.e., be embedded in a larger nucleic acid or protein. A chimeric gene 
comprising a DNA sequence which is functionally or structurally defined, may 
comprise additional DNA sequences, etc. 

The following examples describe the development and characteristics of rice plants 
harboring the elite event GAT-OS2. ^ 

Unless otherwise stated, all recombinant DNA techniques are carried out according to 
standard protocols as described in Sambrook et al. (1989) Molecular Cloning: A 
Laboratory Manual, Second Edition, Cold Spring Harbour Laboratory Press, NY and 
in Volumes 1 and 2 of Ausubel et al. (1994) Current Protocols in Molecular Biology, 
Current Protocols, USA. Standard materials and methods for plant molecular work are 
described in Plant Molecular Biology Labfax (1993) by R.D.D. Croy published by 
BIOS Scientific Publications Ltd (UK) and Blackwell Scientific Publications, UK. 

In the description and examples, reference is made to the following sequences: 



SEQ ID No 1 : sequence comprising the 5 ' flanking region of GAT-OS2 

SEQ ID No 2: sequence comprising the 3' flanking region of GAT-OS2 

SEQ ID No 3: sequence comprising the insertion site of GAT-OS2 

SEQ ID No 4: OSA03: primer of the PCR identification protocol 

SEQ ID No 5: OSA04: GAT-OS2-specific primer of the PCR identification 

protocol 

SEQ ID No 6: OSA01 rice endogenous primer 

25 SEQ ID No 7: OSA02 rice endogenous primer 

SEQ ID No 8: plasmid pB5/35Sbar 

SEQ ID No 9: insertion region 
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EXAMPLES 

Fvam plr. 1 Tnmsf^rinn of rice with a rene e ncoding herbicide resistance 

5 a) Construction of the chimeric DNA comprising the bar gene under the control of a 
35S promoter (pB5/35Sbar) . 

A plasmid pB5/35Sbar was constructed following standard procedures. The sequence 
of plasmid pB5/35Sbar is given in SEQ ID No 8. Digestion with Pvul-Hindlll yielded 



10 a 1 



501 bp fragment which comprised the following genetic elements: 



Nucleotide 

mnrHinates 


Genetic elements 


2140-2195 


Sequence derived from pUC19 (Yanish-Perron et al., Oene 
33:103-119, 1985) 


2196-2204 


Synthetic polylinker sequence 


2205-2398 


Complement of 35S terminator (T35S) from Caulitlower 
Mosaic Virus (Franck A. et al., Cell 21:285-294, 1980; 
Pietrzak M. et al., Nucl. Acids Res. 14:5857-5868, 1986) 


2399-2417 


Synthetic polylinker sequence 


2418-2969 


Complement of bar gene from Streptomyces hygroscopicus 
(Thompson et al., EMBO J. 6:2519-2523, 1986) 


2970-2985 


Synthetic polylinker sequence 


2986-3517 


Complement of 35S promoter (P35S) from Cauliflower 
Mosaic Virus (Franck et al. above; Pietrzak et al., above) 


3518-3641 


Sequence derived from pUC19, (Yanisch-Perron et al., 
above) 



The 1501 bp PvuI-HindlH fragment was purified by extraction of this fragment after 
electrophoresis. 
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b) Transformation of rice 

The Bengal Variety is a medium-grain nee developed by the Rice Research Station of • 
the Louisiana Agricultural Experiment Station. The variety was officially released in 
1992. The pedigree includes MARS and M201 (Linscombe S.D. et al. 1993, Crop 
Science: 33:645-646). ^ 

Transformation of nee plants with the 1501 bp PvuI-HindHI fragment of P B5/35Sbar 
was performed using direct DNA transfer. Selection was done on phosphinothricin 
(PPT) at all stages except plantlet regeneration, which was done in the absence of PPT 
to accelerate growth. This resulted in a set of primary transformants (plants of 
generation To)- 

Example 2 Developme nt of events 

a) Development of transgenic homozygous lines 



The various T 0 hemizygous plantlets were transitioned from tissue culture, transferred 
to greenhouse soil, and allowed to flower and set seed. Plantlets were evaluated for 

20 fertility, fecundity and tolerance to glufosinate ammonium. 19 plants were selected 
for further analysis. T, seed produced by selfing was collected from these plants and 
grown in the field. T, plants were sprayed with Liberty™ herbicide at 800 grams 
active ingredient per hectare (g.a.i./ha; recommended dosage for farmers is 400 
g.a.i./ha). The events that survived the herbicide application and segregated 3:1 for 

25 herbicide tolerance were selected for further evaluation. Tolerant plants were 
evaluated for damage (leaf tip bum). 

T 2 seeds were harvested from panicles of all tolerant plants of selected events. These 
were sown in rows and T, plants were sprayed with Liberty™ herbicide (1600 
30 g.a.i./ha) to evaluate segregation of the herbicide tolerance. Those rows that had 1 00% 
survivors and thus corresponded to lines which were homozygous for the transgene 
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were selected. These were again evaluated for herbicide damage and phenotypic 
traits. Further selection of events was made based on uniformity of phenotype within 
the panicle row (for the desired characteristics). 

b) Characterization of transgenic events - selection of GAT-OS2 

Transgenic events were further characterized for southern blot patterns, general * 
phenotype and agronomic performance, and yield. Where appropriate these 
characteristics were determined in field conditions. 



Southern blot analysis 



Presence of the transgene was checked by standard Southern blot analysis us.ng 
enzymatic digestion of rice genomic DNA with EcoRV and hybridization to the 1327 
bp EcoRI fragment of P B5/35Sbar. The relative band intensity provided an indication 
on whether plants were homozygous or hemizygous for the transgenic locus. Two 
events were found to have simple insertions. This was confirmed by the fact that the 
segregation pattern of the transgene could be explained by Mendelian inheritance of a 
simple locus. 

General plant phenotype and agronomic performance 

T, and T 2 plants were evaluated for a number of phenotypic traits including plant 
height, strength/stiffness of straw, tendency to lodge, leaf morphology (too thin or 
incorrect angle for flag leaf), late maturity, floret configuration, panicle sterility or 
incomplete fertility, incomplete closure of the hull on the seed (which would lead to 
increased disease susceptibility), grain size and shape, and grain production and yield. 
Lines were evaluated to be similar (or improved) in displayed agronomic 
characteristics compared to the uniformed Bengal cultivar and the following nee 
variet.es-. Priscilla, Cypress, Cocadrie, Jefferson, Madison, M202, M201, M103, 
Drew, Kaybonnet, Lagrue. In some cases, the plants within a panicle row segregated 
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for somaclonal variation for one or more of the above-mentioned wits. Unless thts 
resulted in the introduction of a commercially interesting phenotypic trait, these plants 
were discarded. 

Field trials for yield evaluation 

T 2 seeds were harvested in bulk from the selected homozygous populations and were ' 
compared to variety standards of Bengal. The seeds were planted as panicle rows m 
isolated blocks representing each event. Transgenic plots were sprayed with 1,600 
gai/ha of Liberty™ herbicide or not sprayed ("no-spray" plots). Plots with non- 
transgenic variety standards were not sprayed with Liberty™ Standard herbicide 
treatments to control local weeds were applied to all plots. 

Transgenic events were tested for yield performance in different locations includmg 
15 Louisiana and Puerto Rico (winter nursery). 

Statistical analysis of the agronomic parameters and ranking statistics of the plant 
morphology and other non-parametric data were completed to identify the best 
commercial candidate to compete with the parent variety, Bengal and the following 
20 rice varieties: Priscilla, Cypress, Cocadrie, Jefferson, Madison, M202, M201, M103, 
Drew, Kaybonnet, Lagrue. GAT-OS2 was the event showing the most utthty for 
producing a range of breeding lines. 

Fvam pl* "V Charactf Nation of event GAT-OS2 

a) In-depth molecular and genetic analysis of the locus 

Once the GAT-OS2 event was identified as the event in which expression of the 
transgene as well as overall agronomic performance were optimal, the locus of the 
30 transgene was analyzed in detail on a molecular leve.. This included detailed Southern 
blot analysis and sequencing of the flanking regions of the transgene. 
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(1) Southern blot analysis using multiple restriction enzymes 

Leaf tissue was harvested from transgenic and control plants. Total genomic DNA 
was isolated from leaf tissue according to Dellaporta et al. (1983, Plant Molecular 
Biology Reporter, 1, vol.3, p.19-21). The DNA concentration of each preparation was ^ 
determined by measuring the optical density in a spectrophotometer at a wavelength ' 
of260nm. 

10 10 ug of genomic DNA was digested with restriction enzyme in a final reaction 
volume of 40 ul, applying conditions proposed by the manufacturer. The time of 
digestion and/or amount of restriction enzyme were adjusted to ensure complete 
digestion of the genomic DNA samples without non-specific degradation. After 
digestion, 4 ul of loading dye was added to the digested DNA samples, and they were 

1 5 loaded on a 1 % agarose gel . 

The following control DNAs were also loaded on the gel: 

- a negative control with genomic DNA prepared from a non-transgenic rice plant. 
This negative control is used to confirm the absence of background hybridization. 
20 - a DNA positive control: With a heterozygous single copy integration of the 
transgene into the Oryza saUva genome, 10 M of genomic DNA has the same number 
of molecule equivalents as ± 19 picogram of 1501 bp Pvul-Hindlll fragment of 
P B5/35Sbar DNA (Oryza saliva diploid genome size: 0.8xl0'bp). The amount 
representing one plasmid copy per genome is added to 1 Ug of digested non- 
25 transgenic Oryza saliva DNA. This reconstitute sample is used to show that the 
hybridizations are performed under conditions allowing hybridization of the probe 
with target sequences. 

Phage Lambda DNA (strain Clind 1 ts 857 Sam 7, Life Technologies) digested with 
30 PstI was included as size standard. 
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After electrophoresis, the DNA samples (digested rice genomic DNA, controls and 
size standard DNA) were transferred to a Nylon membrane by capillary blotting 
during 12 to 16 hours. The DNA templates used for probe preparation were prepared ' 
by restriction digestion of plasmid pB5/35Sbar with EcoRI. This released a 1327 bp 
5 DNA fragment that encompasses a relevant part of the transforming DNA (1501 bp 
PvuI-HindHI fragment). After purification, the DNA fragment was labeled according . 
to standard procedures, and used for hybridizing to the membrane. 

Hybridization was performed under standard stringency conditions; The labeled probe 
10 was denaturated by heating for 5 to 10 minutes in a water bath at 95°C to 100°C and 
chilling on ice for 5 to 10 minutes and added to the hybridization solution (6 X SSC 
(20 X SSC is 3.0 M NaCl, 0.3 M Na citrate, pH 7.0), 5 X Denhardt's (100 X 
Denhardt's = 2% Ficoll, 2% Polyvinyl pyrollidone, 2% Bovine Serum Albumin), 0.5 
% SDS and 20 jig/ml denatured carrier DNA (single-stranded fish sperm DNA, with 
15 an average length of 120 - 3000 nucleotides). The hybridization was performed 
overnight at 65°C. The blots were washed three times for 20 to 40 minutes at 65°C, 
with the wash solution (2 X SSC, 0.1 % SDS). 
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The autoradiography were electronically scanned. 

The restriction patterns obtained after digestion of GAT-OS2 genomic DNA with 
different restriction enzymes is presented in Figure 1 and summarized in Table 1. 



Table 1 : Restriction map of GAT-OS2 



Lane 


DNA loaded 


Migration of hybridizing 


Estimated length 


number 




DNA fragments between size 


of the hybridizing 






marker bands 




DNA fragments. 






Larger than 


Smaller than 




1 


Lambda 


Not 


Not 






DNA with 


Applicable 


Applicable 






PstI 






- 
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GAT-OS2 - 
EcoRI 



GAT-OS2 - 
BamHI 



GAT-OS2 - 
EcoRV 



1159 



23 

1700 



1700 
805 



GAT-OS 2 - 
Hindlll 



5077 
2838 



5077 



2140 
1093 



4507 



GAT-OS2 - 
Ncol 



GAT-OS2 - 
Nsil 



Non- 

transgenic 

rice 



Control 
plasmid 
DNA- 
EcoRI 



2838 
2838 



4749 



11497 



4507 
4507 



1159 



11497 



1327 bp (*) 



2,0 kbp 
805 bp (*) 



12 kbp 
3,8 kbp 



5,3 kbp 



4,1 kbp 
3,1 kbp 



5,1 kbp 



1700 



1327 bp 



(*) the lengths of these fragments are those predicted from the restriction map of the 
1501 bp Pvul-Hindlll fragment of pB5/35S. 



(2) identification of flanking sequences 

5 

The sequence of the regions flanking the inserted transgene in the GAT-OS2 event 
was determined using the thermal asymmetric interlaced (TAIL-) PCR method as 
described by Liu et al. (1995, The Plant Journal 8(3):457-463). This method utilizes 
three nested specific primers in successive reactions together with a shorter arbitrary 
10 degenerate (AD) primer so that the relative amplification efficiencies of specific and 
non-specific products can be thermally controlled. The specific primers were selected 
for annealing to the border of the transgene and based on their annealing conditions. 
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10 



A small amount (5ul) of unpurified secondary and tertiary PCR products were 
lyzed on a 1% agarose gel. The tertiary PCR product was used for preparative 
iplification, purified and sequenced on an automated sequencer using the ' 



ana 
am 



DyeDeoxy Terminator cycle kit. 
1 . TAIL-PCR of the Hindlll site 
The primers used were: 





Sequence (5' -» 3') 


Position in 
pB5/35Sbar 


Degenerate 

primer 

MDB556 


CNg.ASN.AgW.TWg.CAT.A 




Primary 

TAIL 

MDB010 


gCA.CCA.TCg.TCA.ACC.ACT.ACA.TCg 


2905->2882 


Second. 

TAIL 

MDB559 


TTC.Tgg.Cag.CTg.gAC.TTC.AgC 


2483-^2463 


Tertiary 

TAIL 

MDB411 


Agg.CAT.gCC.gCT.gAA.ATC.ACC 


2407->2386 



whereby: N=A,C,T or g; S=C or g; W=A or T 

The fragment amplified using MDB556-MDB41 1 was ca. 400 bp of which 113 bp 
were sequenced (5'flank: SEQ ID No 1). The sequence between bp 1 and bp 92 
15 comprised plant DNA, while the sequence between bp 93 and bp 1 13 corresponded to 
pB5/35Sbar DNA. 



2. TAIL-PCR of the Pvul site 



BNSDOCtD tWO «»634$A1 I > 



WO 00/26345 



25 



PCT/US99/25667 



The primers used were: 



Degenerate pnmer 
MDB285 



Primary TAIL 
MDB424 



Sequence (5' 3') 



NTC.gAS.TWT.SgW.gTT 



AAg.gAT.AgT.ggg.ATT.gTg.Cg 



15 



Secondary TAIL 
MDB442 



Tertiary TAIL 
MDB410 



AAT.ggA.ATC.CgA.ggA.ggT.TTC.C 



Position in 
pB5/35Sbar 



3037-^3056 



3283-^3304 



TCg.TgC.TCC.ACC.Atg.TTg.ACg 



3390^3410 



whereby: N-A,C,T or g; S=C or g; W=A or T 

The fragment amplified using MDB285-MDB410 was ca. 1200 bp (3 'flank: SEQ ID 
No 2). The sequence between bp 1 and bp 604 corresponded to pB5/35Sbar DNA, 
while bp 605 to bp 1 279 comprised plant DNA. 

10 (3) Identification of the target site deletion 

Using primers corresponding to sequences within the flanking regions of the 
transgene on the wildtype Oryza sativa var. Bengal as a template, the insertion site of 
the transgene was identified. 



The following primers were used: 
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Sequence (5' -> 3') 



PCT/US99/25667 



Position Position in 
in 3'flank 

5'flank (SEQ ID No 

(SEQ ID 2) 
No 1) 



YTP059 TCg.gAC.AAC.CgC.gAT.AgT.TCg 56 -» 76 



OSA04 TCg.CAT.ATg.TAT.gTA.ACA.CgC 



717^697 



This yielded a 168 bp fragment (SEQ ID No 3) in which bp 38 to 55 corresponds to 
target site deletion. 

5 Thus, the complete rice insertion region (SEQ ID No 9) as sequenced comprises: 
1-92: 5' flanking region bp 1-92 of SEQ ID No 1 

93-110: target site deletion bp 38 to 55 of SEQ ID No 3 

11 1-785: 3' flanking region bp 605 to 1279 of SEQ ID No 2 



10 (4) genetic analysis of the locus 

The genetic stability of the insert was checked by molecular and phenotypic analysis 
in the progeny plants over several generations. 

15 Southern blot analyses on glufosinate resistant plants of GAT-OS2 rice plants of the 
T 0 T, and T 2 generation were compared and were found to be identical. This proves 
that the molecular configuration of the transgene in GAT-OS2 containing plants was 
stable. 

20 The GAT-OS2 event displayed Mendelian segregation for the transgene as a single 
genetic locus in at least three subsequent generations indicating that the insert is 
stable. 
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On the basis of the above results GAT-OS2 was identified as an elite event, 
b) Development of diagnostic tools for identity control 

The following protocols were developed to identify any nee plant material comprising _ 
the elite event GAT-OS2. 

(1) n AT.OS2 Elite ev^nt Restricti on map identification protocol 

10 

Rice plants containing the elite event GAT-OS2 can be identified by Southern blotting 
using essentially the same procedure as described in Example 3 a) (1). Thus rice 
genomic DNA is 1) digested with at least three, preferably at least 4, particularly with 
at least 5, more particularly with all of the following restriction enzymes: EcoRI, 
,5 BamHI, EcoRV, HindHI, Ncol, Nsil , 2) transferred to nylon membranes and 3) 
hybridized with the 1327 bp EcoRI fragment of plasmid pB5/35Sbar. If, with respect 
to each of the restriction enzymes used, DNA fragments are identified with the same 
length as those listed in Table 1, the rice plant is determined to harbor elite event 
GAT-OS2. 

20 

f7) r- »T.n« pito went P^i ym,™™- Chain Ration identification protocol 

A test run, with all appropriate controls, has to be performed before attempting to 
screen unknowns. The presented protocol might require optimization for components 
25 that may differ between labs (template DNA preparation, Taq DNA polymerase, 
quality of the primers, dNTP's, thermocyler, etc.). 

Amplification of the endogenous sequence plays a key role in the protocol. One has to 
attain PCR and thermocycling conditions that amplify equimolar quantities of both 
30 the endogenous and transgenic sequence in a known transgenic genomic DNA 
template. Whenever the targeted endogenous fragment is not amplified or whenever 



BNSDOCID: <WO . 0026345A1 I > 



WO 00/26345 PCT/US99/25667 

28 

the targeted sequences are not amplified with the same ethidium bromide staining 
intensities, as judged by agarose gel electrophoresis, optimization of the PCR 
conditions may be required. 

5 Template DNA 

Template DNA is prepared according to Edwards et al (Nucleic Acid Research, 19, 
p!349, 1991). When using DNA prepared with other methods, a test run utilizing 
different amounts of template should be done. Usually 50 ng of genomic template 
10 DNA yields the best results. 

Assigned positive and negative controls 

The following positive and negative controls should be included in a PCR run: 

15 

- Master Mix control (DNA negative control). This is a PCR in which no DNA is 
added to the reaction. When the expected result, no PCR products, is observed this 
indicates that the PCR cocktail was not contaminated with target DNA. 

20 - A DNA positive control (genomic DNA sample known to contain the transgenic 
sequences). Successful amplification of this positive control demonstrates that the 
PCR was run under conditions which allow for the amplification of target 
sequences. 

25 - A wildtype DNA control. This is a PCR in which the template DNA provided is 
genomic DNA prepared from a non-transgenic plant. When the expected result, no 
amplification of the transgene PCR product but amplification of the endogenous 
PCR product, is observed this indicates that there is no detectable transgene 
background amplification in a genomic DNA sample. 

30 
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Primers 

The following primers, which specifically recognize the transgene and a Hanking 
sequence of GAT-OS2 are used: 

OSA03: 5'-gAC.TCT.gTA.TgA.ACT.gTT.CgC-3' (SEQID4)^ 
(target: P35S) 

OSA04: S'-TCg.CAT.ATg.TAT.gTA.ACA.CgC-S' (SEQID5) 
10 (target: plant DNA) 

Primers targeting an endogenous sequence are always included in the PCR cocktail. 
These primers serve as an internal control in unknown samples and in the DNA 
positive control. A positive result with the endogenous primer-pair demonstrates that 
.15 there is ample DNA of adequate quality in the genomic DNA preparation for a PCR 
product to be generated. The endogenous primers used are: 
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OSA01: 



OSA02: 



5'-gAT.CAg.TgC.Agg.CAA.TAC.Tgg-3' <SEQ ID 6) 

(Phospholipase D gene Acc. No. AB001919, 3836^3856) 

5'-TT'C.CTA.ACA.TgT.ggg.TgT.Cg-3* (SEQ ID 7) 

(Phospholipase D gene Acc. No. AB001919, 4291->4272) 



Amplified fragments 

The expected amplified fragments in the PCR reaction are: 

For primer pair OSA01-OSA02: 457bp (endogenous control) 

For primer pair OSA03-OSA04: 313bp (GAT-OS2 Elite Event) 
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PCR conditions 



The PCR mix for 50ul reactions contains: 



5 ul template DNA 

5 ul lOx Amplification Buffer (supplied with Taq polymerase) ^ 

1 ul lOmMdNTP's 

1 pi OSA01 (10pmoles/pl) 

1 ulOSA02(10pmoles/jil) 
2plOSA03(10pmoles/pl) 

2 pi OSA04(10pmoles/pl) 

0.2 pi Taq DNA polymerase (5 units/ul) 
water up to 50 pi 



The thermocycling profile to be followed for optimal results is the following: 

4 min. at 95°C 
Followed by: 1 min. at 95°C 



1 min. at 57°C 



2 min. at 72°C 
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Followed by: 



For 5 cycles 
30 sec. at 92°C 



30 sec. at 57°C 



1 min. at 72°C 



25 



Followed by: 



For 22 to 25 cycles 
5 minutes at 72°C 



Agarose gel analysis 



Between 10 and 20pl of the PCR samples should be applied on a 1.5% agarose gel 
30 (Tris-borate buffer) with an appropriate molecular weight marker (e.g. lOObp ladder 
PHARMACIA). 



> 
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Validation of the results 

Data from transgenic plant DNA samples within a single PCR run and a stngle PCR 
5 cocktail should not be acceptable unless 1) the DNA positive control shows the 
expected PCR products (transgenic and endogenous fragments), 2) the DNA negative^ 
control is negative for PCR amplification (no fragments) and 3) the wild-type DNA 
control shows the expected result (endogenous fragment amplification). 

,0 Lanes showing visible amounts of the transgenic and endogenous PCR products of the 
expected sizes, indicate that the corresponding plant from which the genomic template 
DNA was prepared, has inherited the GAT-OS2 elite event. Lanes not showing v.sible 
amounts of the transgenic PCR product and showing visible amounts of the 
endogenous PCR product, indicate that the corresponding plant from which the 

,5 genomic template DNA was prepared, does not comprise the elite event. Lanes not 
showing visible amounts of the endogenous and transgenic PCR products, indicate 
that the quality and/or quantity of the genomic DNA didn't allow for a PCR product 
,o be generated. These plants cannot be scored. The genomic DNA preparation should 
be repeated and a new PCR run, with the appropriate controls, has to be performed. 
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Use of discriminating PCR protocol to identify GAT-OS2 



Rice leaf material from plants comprising different transgenic events (samples 1 to 
10) was tested according to the above-described protocol. Samples from M202 wild- 
25 type and Bengal wild-type were taken as negative controls. 

The results of the PCR analysis are illustrated in Figure 2. Samples 8 and 9 (which in 
fact contained DNA from plants derived from the same event) are recognized as 
comprising elite event GAT-OS2. All other tested lines do not comprise this elite 

30 event. 



> 
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Fx am ple 4: 1 nt regression of GAT-OS2 into preferred cultivar s 

Elite event GAT-OS2 is introduced by repeated backcrossing into the following' 
cultivars: 

5 - California Temperate Japonicas (such as but not limited to M204, M202, M201, 

M103) * . 

- California Tropical Japonicas (such as but not limited to L201 , L202) 

- Japanese and Korean Temperate Japonicas (such as but not limited to Koshihikari 
and Milyang) 

10 - Australian Temperate Japonicas (such as but not limited to Millin and Jarrah) 

- Mediterranean Temperate Japonicas (such as but not limited to Ballila, Arborio) 

- Chinese Indicas (such as but not limited to Guichao, Congui 3 1 4, Teqing) 

- Southern United State Tropical Japonicas, long grain (such as but not limited to 
Drew, Cypress, Jefferson, Priscilla, Cocadrie) 

15 - Southern United State Tropical Japonicas, medium grain (such as but not limited 
to Bengal, Mars, Brazos, Mercury) 

- South American Tropical Japonicas, long grain (such as but not limited to El Paso 

144, IRGA 409) 

- Far Eastern basmati and jasmine types (Kasmir, Kwao Dak Mali) 
20 - African javanica types (bulu rices) 

It is observed that the introgression of the elite event into these cultivars does not 
significantly influence any of the desirable phenotypic or agronomic characteristics of 
these cultivars (no linkage drag) while expression of the transgene, as determined by 
25 glufosinate tolerance, meets commercially acceptable levels. This confirms the status 
of event GAT-OS2 as an elite event. 

As used in the claims below, unless otherwise clearly indicated, the term "plant" is 
intended to encompass plant tissues, at any stage of maturity, as well as any cells, 
30 tissues, or organs taken from or derived from any such plant, including without 
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limitation, any seeds, leaves, stems, flowers, roots, single cells, gametes, cell cultures, 
tissue cultures or protoplasts. 

Seed comprising elite event GAT-OS2 was deposited as GAT-OS2 at the ATCC under 
, number: ATCC 203352. 
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CLAIMS 

1) A transgenic, glufosinate tolerant rice plant, cell, tissue or seed, which is 
characterized in that: 

a) the genomic DNA of said plant, cell, tissue or seed is capable of yielding 
5 at least three restriction fragments or pairs of restriction fragments, 

wherein said restriction fragments or pairs of restriction fragments are ». 
selected from the group of: 

i) one EcoRI fragment with a length between 1 1 59 and 1 700 bp; 

ii) one pair of BamHI fragments wherein one has a length between 805 
10 and 1093 bp and the other has a length between 1700 and 2140 bp; 

iii) one pair of EcoRV fragments wherein one has a length between 2838 
and 4507 bp and the other has a length of more than 5077 bp; 

iv) one Hindlll fragment with a length between 5077 and 1 1497 bp; 

v) one pair of Ncol fragments both with lengths between 2838 and 4507 

15 bp; 

vi) one Nsil fragment with a length between 4749 and 1 1497 bp; 
wherein each of said restriction fragments is capable of hybridizing, under 
standard stringency conditions, with the 1 327 bp fragment obtainable by 
EcoRI digestion of the plasmid having the nucleotide sequence of SEQ ID 

20 No 8; 

and/or, 

b) a DNA fragment of between 290 and 350 bp, preferably of about 313 bp 
can be amplified from the genomic DNA of said plant, cell, tissue or seed 
using a polymerase chain reaction with two primers having the nucleotide 

25 sequence of SEQ ID No 4 and SEQ ID No 5, respectively. 

2) The plant, cell, tissue or seed of claim 1, which is characterized in that a DNA 
fragment of between 290 and 350 bp, preferably of about 313 bp, can be 
amplified from genomic DNA of said plant, cell, tissue or seed using a 
30 polymerase chain reaction with two primers having the nucleotide sequence of 

SEQ ID No 4 and SEQ ID No 5, respectively. 
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3) The plant, cell, tissue or seed of claim 1, which is characterized in that 

genomic DNA of said plant, cell, tissue or seed is capable of yielding at least 
three restriction fragments or pairs of restriction fragments, wherein said 
5 restriction fragments or pairs of restriction fragments are selected from the 

group of: 

i) one EcoRI fragment with a length between 11 59 and 1 700 bp; 

ii) one pair of BamHI fragments wherein one has a length between 805 and 
1 093 bp and the other has a length between 1 700 and 2 1 40 bp; 

10 iii) one pair of EcoRV fragments wherein one has a length between 2838 and 

4507 bp and the other has a length of more than 5077 bp; 

iv) one Hindlll fragment with a length between 5077 and 1 1497 bp; 

v) one pair of Ncol fragments both with lengths between 2838 and 4507 bp; 

vi) one Nsil fragment with a length between 4749 and 1 1497 bp; 

1 5 wherein each of said restriction fragments is capable of hybridizing, under 

standard stringency conditions, with the 1327 bp fragment obtainable by 
EcoRI digestion of the plasmid having the nucleotide sequence of SEQ ID No 



20 4) The plant, cell, tissue or seed of claim 3, which is characterized in that 

genomic DNA of said plant, cell, tissue or seed is capable of yielding at least 
four restriction fragments or pairs of restriction fragments selected from said 
group. 

25 5) The plant, cell, tissue or seed of claim 4, which is characterized in that 

genomic DNA of said plant, cell, tissue or seed is capable of yielding at least 
five restriction fragments or pairs of restriction fragments selected from said 
group. 
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6) The plant, cell, tissue or seed of claim 5, which is characterized in that 

genomic DNA of said plant, cell, tissue or seed is capable of yielding the six 
restriction fragments or pairs of restriction fragments selected from said group. 

5 7) The plant, cell, tissue or seed of any one of claims 3 to 6 which is further 

characterized in that a DNA fragment of between 290 and 350 bp, preferably * . 
of about 313 bp, can be amplified from genomic DNA of said plant, cell, 
tissue or seed using a polymerase chain reaction with two primers having the 
nucleotide sequence of SEQ ID No 4 and SEQ ID No 5, respectively. 



10 
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8) A plant which is grown from a seed deposited at the ATCC under number 
ATCC 203352. 

9) A cell or tissue of the plant of claim 8. 

10) A seed deposited at the ATCC under number 203352 



11) A transgenic, glufosinate tolerant rice plant of any one of claims 1 to 7 which 
is obtainable by propagation of, and/or breeding with, a rice plant grown from 

20 a seed deposited at the ATCC under number 203352. 

12) A process for cultivating rice plants which comprises growing plants of any 
one of claims 1 to 8. 

25 13) The process of claim 12 which further comprises applying a herbicide with 
glufosinate as an active ingredient to the cultivated rice plants. 

14) A process for breeding rice which comprises a crossing with a plant of any one 
of claims 1 to 8. 

30 



6NSDOCID:<WO 00263-45*1 I 



PCT/US99/25667 

WO 00/26345 

37 

15) A process for producing a transgenic cell of a rice plant which comprises 

inserting a recombinant DNA molecule into a part of the chromosomal DNA 
of a rice cell characterized by the sequence of SEQ ID No 9. 

5 16) A transgenic cell of a rice plant obtainable by the method of claim 15. 

* . 

17) A process for producing a transgenic rice plant which comprises inserting a 

recombinant DNA molecule into a part of the chromosomal DNA of a rice cell 
characterized by the sequence of SEQ ID No 9, and regeneration of a rice 
! 0 plant from the transformed rice cell . 
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8) A transgenic rice plant obtainable by the method of claim 1 7. 



19) A method for identifying a transgenic plant, or cells or tissues thereof, 

comprising the elite event GAT-OS2, which method comprises establishing 
one or both of the following characteristics: 

a) the genomic DNA of a plant, cell, tissue or seed is capable of yielding at least 
three of the restriction fragments or pairs of restriction fragments selected 

20 from the group of: 

i) one EcoRI fragment with a length between 1 1 59 and 1 700 bp; 

ii) one pair of BamHI fragments wherein one has length between 805 and 
1093 bp, and the other has a length between 1700 and 2140 bp; 

iii) one pair of EcoRV fragments wherein one has a length between 2838 and 
4507 bp, and the other has a length of more than 5077 bp; 

iv) one Hindlll fragments with a length between 5077 and 1 1497 bp; 

v) one pair of Ncol fragments both with lengths between 2838 and 4507 bp 
and one of about 4,1 kbp; 

vi) one Nsil fragment with a length between 4749 and 1 1497 bp; 
wherein each of the restriction fragments is capable of hybridizing under standard 
stringency conditions, with the 1327 bp fragment obtainable by EcoRI digestion of 
the plasmid having the nucleotide sequence of SEQ ID No. 8; and/or, 
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b) the genomic DNA of the plant, cell, tissue or seed can be used to amplify a 
DNA fragment of between 290 and 350 bp, using a polymerase chain reaction 
with two primers having the nucleotide sequence of SEQ ID No. 4 and SEQ 
ID No. 5, respectively. 

5 

20) The method of claim 19, which comprises establishing whether the genomic 
DNA of the transgenic plant, or its ceils or tissues is capable of yielding all six 
of said restriction fragments or pairs of restriction fragments. 

10 21) The method of claim 1 9, which comprises establishing whether the 

genomic DNA of the transgenic plant, or its cells or tissues can be used to 
amplify a DNA fragment of about 3 13 bp using a polymerase chain reaction 
with two primers having the nucleotide sequence of SEQ ID No.4 and SEQ ID 
No. 5, respectively. 

15 

22) A kit for identifying a transgenic plant, its cells or tissues comprising 
the MS-B2 elite event, said kit comprising at least two PCR probes, 
one of which recognizes a sequence within the foreign DNA of GAT- 
OS2, the other which recognizes a sequence within the 3' or 5' 

20 flanking region of GAT-OS2. 

23) The kit of claim 22, said kit comprising the PCR probes having the 
nucleotide sequence of SEQ ID No. 4 and SEQ ID No. 5, respectively. 
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